Cervical schwannomas are rare, as fewer than 250 cases have been reported in the literature. Th e preferred method of removing a schwannoma is enucleation. Complications of schwannoma excision include Horner syndrome, fi rstbite syndrome, and Pourfour du Petit syndrome. Th ese complications are usually transient and in most cases do not require treatment. Pourfour du Petit syndrome,
Introduction
Fewer than 250 cases of cervical schwannoma have been reported in the literature. 1, 2 Schwannomas of the neck usually involve the vagus nerve or the sympathetic chain. Enucleation is the preferred method of removal. Complications of schwannoma surgery include Horner syndrome, fi rst-bite syndrome, and Pourfour du Petit syndrome. Pourfour du Petit syndrome is the opposite of Horner syndrome; it occurs with stimulation of the sympathetic cervical chain. 3 Th ese complications are usually transient and in most cases do not require treatment. In this article, we describe a new case of cervical schwannoma and its complications.
Case report
A 44-year-old woman was referred by her primary care physician for evaluation of a right neck mass and right shoulder pain. Th e mass had been discovered incidentally on magnetic resonance imaging (MRI) of the thoracic spine, which had been obtained during a workup for upper back pain. Th e mass, which exhibited well-defi ned margins, was located adjacent to the anterior margin of the vertebral bodies. A subsequent MRI of the soft tissues of the neck detected a 3.7 × 2.9 × 2.3-cm ovoid lesion just posterior to the thyroid gland (fi gure). Th e lesion demonstrated a low signal on T1-weighted imaging and a high signal on T2-weighted imaging. Th e mass also displayed a large degree of enhancement with contrast administration, although there was a central area of nonenhancement, which was suggestive of necrosis. Th e radiologist's impression was that the mass might represent a parathyroid tumor.
On physical examination, the mass was fi rm and palpable beneath the sternocleidomastoid muscle at the base of the neck. It was immobile and mildly tender, suggesting a fi xed lymph node.
An ultrasound-guided fi ne-needle aspiration biopsy (FNAB) of the mass was also performed. Cytology of the aspirate was nondiagnostic because of a lack of cellularity. Th e specimen consisted only of blood and scattered infl ammatory cells. Th e ultrasonography indicated that the mass was predominately solid and well circumscribed. An ultrasound image of the neck that had been obtained 9 years previously was located. Th e earlier study also demonstrated the mass, which was only slightly smaller.
At surgery, the mass was exposed via an anterior cervical approach. Th e thyroid gland was mobilized out of the tracheoesophageal groove and rotated medially. Th e mass was clearly visible posterior to and lateral to the thyroid gland. Th e carotid artery was draped over the mass, so the carotid sheath was opened and the artery was mobilized off the front of the mass. Th e vagus nerve was identifi ed and also mobilized from the surface of Resection through a skin incision-with care being taken to identify and preserve all vascular and neural structures-is the treatment of choice. 1,2 Depending on the location of the mass, the surgeon can typically identify neural structures such as cranial nerves IX, X, XI, the superior laryngeal nerve, and the recurrent laryngeal nerve. Th e preferred method of removing these tumors is to open the capsule and enucleate the tumor. Th is technique leaves the attached nerves undisturbed, and it is less traumatic. With careful manipulation, the risk of functional defi cit to the host nerve can be minimized. 2 However, in cases in which the nerve of origin cannot be preserved, an end-to-end anastomosis or interposition nerve graft has been described. 4 However, there are no data showing such a repair is effi cacious or even necessary. 1 Complete resection is highly recommended to prevent both progression and recurrence. 4 Schwannomas are slowly growing tumors that literally push aside nearby fascicles. If they are not excised, they will continue to grow, resulting in the development of a variety of clinical signs and symptoms, including nerve defi cits and paresthesias. 5 Tumor recurrence has been shown to occur in more than 50% of partial resections. 6 Also, because there is a small chance of malignant transformation (4%), a partial resection poses that possible risk. 7 Hemorrhage, cystic degeneration, and even necrosis may develop in patients with large tumors. 8 the mass. No identifi able sympathetic chain was seen near the tumor. Th e mass extended deep to the prevertebral fascia at the level of C6. It had a smooth surface and was intimately involved in the fascial fi bers of the paraspinal muscles, and it projected into the longus colli muscle. Some of these fi bers were divided to allow for excision of the mass.
Final pathology identified the mass as a schwannoma. Th e microscopic description indicated that it was a spindle cell neoplasm with an overall hypocellular appearance and with focal clusters of hypercellular tissue. Th e hypocellular areas had a myxomatous pattern on low-power magnifi cation.
At the fi rst postoperative visit, the patient complained of an occasional sensation of right eye dryness. On examination, she displayed mydriasis and slight ptosis, fi ndings that are suggestive of both Horner syndrome and Pourfour du Petit syndrome. At the 1-year followup, both signs had almost completely resolved. A slight miosis of her right pupil, evidence of residual Horner syndrome, was evident, but she was asymptomatic.
Discussion
In most cases, schwannomas are asymptomatic. On examination, these benign masses are typically palpable. Th ey are mobile only from side to side except when they are located on the long axis of the involved nerve. 4 Clinicians must have a high index of suspicion to determine this pathology preoperatively.
In terms of preoperative investigations, FNAB and radiographic imaging with computed tomography (CT) or MRI can be useful. With these studies, the diagnosis can oft en be reached preoperatively. Because of the proximity of schwannomas to large vascular structures, FNAB may be diffi cult to obtain without radiologic guidance. 1 On noncontrast CT, schwannomas are typically hypodense versus muscle; with contrast, these lesions tend to show some peripheral enhancement. 4 MRI consistently identifi es these lesions on both T1-and T2-weighted imaging. T1-weighted images display low signal intensity, and T2weighted images show high intensity. 1, 4 In our patient, MRI did indeed show peripheral enhancement with contrast and high intensity on T2 weighting.
Figure. T2-weighted MRI shows the mass (gray arrow) near the thyroid gland (white arrows).
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SYNDROMES AFTER RESECTION OF A CERVICAL SCHWANNOMA
Microscopically, various arrays have been used to examine schwannomas. Schwannian diff erentiation is well known at the light microscopic, immunohistochemical, and ultrastructural levels. 8 Th e most widely used system was developed by Antoni, who in 1920 described the two distinct microscopic patterns used to diagnose schwannomas. 9 Th e Antoni type A pattern is a centrifugal compact arrangement of spindle cells in which the nuclei frequently line up in what is called the palisading eff ect, while the type B arrangement is myxoid and lacks cellularity, being loosely arranged in a mucopolysaccharide-rich matrix. 8, 10 An abundance of foamy macrophages is commonly found within type B areas. As a consequence of repeated episodes of hemorrhage, which are common within schwannoma tissue, vascular thrombosis and hemosiderin deposits can be found. 8 Both Antoni A and Antoni B areas were identifi ed in our patient. Specifi cally, a distinct encapsulated spindle cell neoplasm was seen on pathologic sectioning, along with an overall hypocellular appearance that was consistent with a type A pattern. Furthermore, many areas of hypocellularity were found with a myxomatous pattern (type B). Hyalinized blood vessels were also observed, which likely occurred secondary to repeated hemorrhages.
Th e complications of schwannoma surgery are well described. Th e development of Horner syndrome (ptosis, miosis, and anhidrosis) is an expected outcome in almost all patients, and therefore it warrants preoperative discussion. 2, 11 Th e characteristics of Pourfour du Petit syndrome (mydriasis and hyperhidrosis) are not as well known. 12 In addition to schwannoma surgery, the documented causes of stimulation of the sympathetic chain and subsequent Pourfour du Petit syndrome include certain types of intraoperative posture (severe extension or rotation), pleural drainage, and neck trauma. Most oft en, both Horner syndrome and Pourfour du Petit syndrome are transient, although there is some potential for permanence. 3, 4 Pourfour du Petit syndrome occasionally precedes Horner syndrome. 3 Our case was complicated by the fact that our patient exhibited characteristics of both syndromes, possibly during a transition period from Pourfour du Petit to Horner.
Th e other relatively common complication of schwannoma excision-fi rst-bite syndrome-manifests as pain in the parotid area with the fi rst bite of food. 1 Th e pain decreases with subsequent eating. One hypothesis that has been proposed to explain this phenomenon is the loss of sympathetic input to the parotid gland. 1 With denervation, the sympathetic receptors that control the myoepithelial cells in the parotid gland are believed to become hypersensitive, which causes the pain of fi rst-bite syndrome. Again, this complication is usually transient and resolves with time, but it should be discussed with the patient prior to excision.
In conclusion, cervical schwannomas are benign, extremely rare neck tumors that are not widely discussed in the core surgical literature. Physicians who evaluate neck masses need to be aware of the diagnostic workup, surgical treatment, and likely complications of this pathology.
